Exploring landscapes of brain morphogenesis with organoids.
The field of developmental neuroscience is benefitting from recent technological advances that allow access to organogenesis in vitro via organoid preparations. These methods have been applied to better understanding neural identity, and have opened up a window into the early events that occur during development of the human brain. However, current approaches are not without their limitations, and although brain organoids and other in vitro paradigms recapitulate many processes with remarkable fidelity, there are clear differences between brain organoid development in vitro and brain development in vivo These topics were discussed extensively at a recent workshop organized by The Company of Biologists entitled 'Thinking beyond the dish: taking in vitro neural differentiation to the next level'. Here, we summarize the common themes that emerged from the workshop and highlight some of the limitations and the potential of this emerging technology. In particular, we discuss how organoids can help us understand not only healthy and diseased brain, but also explore new arrays of cellular behaviors.